Aim: Poor eating habits among young adults are a public health concern. This survey examined the eating habits of undergraduate university students in Finland. We assessed students' dietary intake of a variety of food groups, their adherence to international dietary guidelines (whole sample and by gender), and the associations between importance of eating healthy and dietary guidelines adherence (whole sample and by gender).
INTRODUCTION
With the transition from secondary school to university, as independency increases, students are constantly challenged to make healthy food selections (1) . Such transition into young adulthood is frequently a period of unhealthy lifestyle where young people could assume long-lasting health behaviour habits (2, 3) . In particular, college students are exposed to unhealthy eating habits leading to body weight gain, and make their independent food choices, sometimes based on cost of food and availability of fast food (4) .
University populations are vulnerable in their eating habits for various reasons. Students might be deficient in their knowledge of healthy food selections that could negatively influence their eating habits (4) . Financial aspects might also play a role, as fats and sweets cost less, whereas many healthier foods cost more (5) , and increased financial concerns are associated with worse health (6) . Students also face academic responsibilities that may generate stress and lead to changes in eating habits (7) . In addition, students'eating behaviour could be affected by university characteristics, e.g. student societies, university lifestyle and exams (1) , and by the college nutrition environment and its contribution to adoption of healthy/unhealthy eating habits (8) . Students can buy food during lecture breaks and usually eat at the university refectory where fruits might not be readily available and food choices are limited (9) . Students' accommodation/changes in living arrangements that some students encounter also influence their food choices where dietary intakes might feature unfavourable practices, especially for those not living with parents or those who move to another county or country to attend university (10) . For instance, Greek students faced difficulties in maintaining a traditional Mediterranean diet after leaving the family home and moving to Northern Europe (10) , and the same was reported for Portuguese university students (11) . Nonetheless, universities provide appropriate opportunities/environment to reach many young adults through nutrition education efforts to positively influence their dietary intakes and encourage them to embrace healthy food choices.
The food consumption habits and dietary intakes of university students across the globe seem to be characterized by unhealthy choices. In Saudi Arabia, only 17.2% of the female university students surveyed consumed fruit and vegetable daily (2) , and likewise, among female nursing students, only 30% ate fruit and vegetable daily (12) . In Spain, a low percentage of undergraduate students adhered to the new Nutritional Pyramid of the Spanish Nutrition Society recommendations for pasta, bread and cereals, vegetables, fruits, and legumes (13) , and among a university population 75.5% of future teachers needed improved adherence to the Mediterranean diet (14) . Likewise, 90% of Galician university students needed to modify their eating habits to conform to a heart-healthy diet (15) , and in Poland, calcium intakes of female students were inadequately low (16) . In agreement, in Malaysia, university students had unhealthy eating behaviour and inadequate nutrient intakes (4) , and in Chile, university students had low/ average adherence to the Mediterranean diet (17) . Indeed, in the USA, > 30% of college students were overweight or obese despite evidence that uphold the association between diet features and health either as risk factors or as providers of beneficial/protective effects in relation to a range of chronic conditions (18) .
Nutritional knowledge alone seems useful but not sufficient for appropriate dietary adherence. On the one hand, adherence to dietary recommendations among Croatian university students was significantly associated with nutrition knowledge scores (19) . In contrast, in Hong Kong, whilst most university students knew that fruits are part of a healthy diet, > 60% failed to eat fruit daily (9) . Similarly, Greek nutrition students had average adherence to the Mediterranean diet (20) , and Polish human nutrition students had low calcium intakes despite having sufficient knowledge through studying this subject area (16) . Given such findings, in the current study we additionally assessed students' subjective perception of the importance of healthy eating and its relationship to dietary guidelines adherence.
Little eating habits/dietary intake research has been undertaken in Finland, particularly among university students and especially across a wide range of food groups. Some Finnish studies of eating habits/diet were either population based (21) , conducted among adolescents (22) or elementary school children (23) , while others examined the consumption of isolated food groups, e.g. daily vegetable or bread consumption (21, 24) . Interestingly, among university populations in Finland, some risk factors of non communicable chronic diseases have received more attention: whilst there exist studies on smoking, drinking and physical exercise (25, 26) , there is little research on dietary intake/dietary guidelines adherence of these young adults. For instance, since 2000 a national university student health survey has been carried out only four times in Finland (27) , and there is a dearth of government or country report/s of the nutritional quality of university students.
Therefore, the current study examined the eating habits and dietary intake of a sample of students at the University of Turku and assessed, for the whole sample and by gender, students' intake of a range of food groups in terms of the extent of their adherence to recommended international dietary guidelines. In addition, we focused on the question: "Is adherence to dietary guideline associated with the subjective importance of healthy eating among undergraduate university students in Finland?" Enriching the knowledge base is essential to inform future educational, prevention and intervention efforts for these young adults. Thus, the current study bridges these knowledge gaps and these features assign high significance to the contributions and findings of the current research.
MATERIALS AND METHODS
The study was a general student health and wellbeing survey similar to studies of student health implemented in several countries (28) . It included self-reported socio-demographic and anthropometric information (e.g., gender, age, weight, height), questions on the consumption habits of a range of food groups, an item on the importance of eating healthy, as well as university study related questions. Mean age and BMI were 23 (± 5) years and 22.7 (3.6) kg/m² (age range 18-65 years, BMI range 16-60 kg/m²).
Sample, Ethics, Procedures and Data Collection
The research and ethics committee at the university approved the study (identification number Lausunto 10/2010), and data were collected via a secure online survey during the academic year 2013-2014 at the University of Turku in Turku, Finland. The study tool was an online self-administered questionnaire in English language. An initial invitation email was sent to all first, second and third year undergraduate students at all faculties at the University outlining the aims and objectives of the research and inviting them to participate in the study by completing the online survey. Participation was voluntary and anonymous with no incentives provided and data were confidential and protected. Students were also provided with contact information in case they had questions or wished to discuss any aspect of the study, and were informed that by completing the online survey they agree to participate in the study. As a follow up, two weeks after the first email invitation to the students, a reminder invitation email was sent again to all first, second and third year undergraduate students. In addition, three posters about the study were placed in the students' cafeteria/refectory at the University at various locations. An initial pilot survey was conducted in May 2013 to a randomly assigned sample (200 students) stratified according to faculties. Only very few respondents reported any comprehensibility problems related to the questionnaire being in English, and the number of missing values related to items that reasonably could be expected to be answered by all was negligible. Thus the actual survey was then commenced with the unchanged questionnaire in September 2013. The pilot sample was excluded from the final eligible sample which comprised 4,387 students at the University of Turku.
As students completed the online survey by clicking the 'submit' button, their electronic responses were automatically saved and sent to the Student Management Office at the University of Turku. The Student Management Office collated the completed online responses, and the data were electronically entered into an excel sheet ensuring a high quality assurance. Only after this stage was completed, the data was then sent to the research team who then electronically imported the data (without any identifiers) into the SAS software for the analysis. The total number of responses received was 1,189. After excluding questionnaires that had missing values for the variables under examination 1,104 participants remained in the dataset (323 males, 781 females) and were used for the current analysis. Participating students were enrolled at all seven faculties of the University of Turku (Faculties of Humanities, Mathematics and Natural Sciences, Medicine, Law, Social Sciences, and Economics). Based on the number of returned questionnaires, the response rates were about ≈ 27%.
Health and Wellbeing Questionnaire

Assessment of food consumption habits (12 items).
Students self-reported their nutritional habits in a food frequency questionnaire comprising 12 indicator variables that measured their consumption of sweets, cakes/cookies, snacks and fast/canned food, fresh fruits, raw and cooked vegetables and salads, meat and fish, milk products, and cereals. The introductory question "How often do you eat the following foods?" queried students about the frequency of their usual consumption of each food group individually (5-point scale: 'several times a day', 'daily', 'several times a week', '1-4 times a month', and 'never'). In agreement with others, the instrument incorporated food groups that are important for dietary habits research, and the face and content validity of the tool were established by grounding the questionnaire on wide literature review. The instrument was based on pre-existing food frequency questionnaires adapted for the study and used in previous publications (28). We did not conduct a formal test of validity, but the questionnaire was very analogous to other validated food frequency questionnaires (29, 30) .
Number of servings of fruits/vegetables consumed per day (1 item)
. "How many servings of fruits and vegetables do you usually have per day (1 serving = 1 medium piece of fruit, 1/2 cup chopped, cooked or canned fruits/vegetables, 3/4 cup fruit/vegetable juice, small bowl of salad greens, or 1/2 cup dried fruit)?" The response scales were: 'I don't eat fruits and vegetables', '1-2 times', '3-4 times', or '5 or more times'.
Importance of eating healthy (1 item) . "How important is for you to eat healthy?" on a 5-point scale (1 = 'not at all important' to 5 = 'very important'). Due to small counts for the categories 1, 2, 3, the five categories were later collapsed into two broader categories: 1, 2, 3 ('not important') and 4, 5 ('important') for the analysis.
Ease of completion of the questionnaire in English language (1 item) . The online questionnaire was in English language and was not translated into Finnish as the great majority of students were proficient in English. Hence the questionnaire included a question on the ease of completion of the questionnaire in English language for Finnish students: "Responding to a questionnaire in English was for me", with 5 response options ('easy', 'rather easy', 'not as easy as if the questionnaire had been in my mother tongue', 'somewhat difficult', 'very difficult').
As for the dietary guidelines, for the items sweets, cake/ cookies, snacks, fast food/canned food and lemonade/soft drinks no specific guidelines exist; hence, we employed '1-4 times a month' and 'never' as recommended. For all the remaining food groups, we used the WHO dietary guidelines recommendations (31) . Consequently, for the number of daily fruit/vegetables servings, '3-4 times' and '≥ 5 times' were considered as recommended because the international guidelines suggest 5 servings of vegetables/day and 4 servings of fruit/day (31) . In terms of the fresh fruit, salad/raw vegetables, cooked vegetables, dairy/dairy products, and cereal/cereal products, we considered the 'several times a day' and 'daily' categories as recommended (31) . For the meat/sausage products, the recommendations are 1-2 servings/ week (31), therefore we considered as recommended, people who consumed these items '1-4 times a month' and 'never'. Finally, as regards to eating fish/seafood, the guidelines suggest at least 2 servings/week (31), so we considered as recommended, people who consumed these items 'several times a day', 'daily' or 'several times a week' (31).
Statistical Analysis
We employed the SAS software package v9.3(SAS institute, Cary, NC) for the statistical analyses (statistical significance set at p ≤ 0.05). Descriptive statistics (frequencies) described students' diet quality and food consumption patterns, as well as the percentages of students who adhered to international dietary guidelines (for the whole sample and also separately for men and women).
Chi-square statistic was used to test the overall differences for adherence to the dietary guidelines between male and female students, and also the associations between the importance of healthy eating and the actual self reported food consumption habits for all food items, for the whole sample and for males and females separately. If cell counts were < 5, Fisher's exact test was used. Adjustments were undertaken for age and BMI for all chi-square analyses.
RESULTS
Ease of completion of the questionnaire in English language
Most participants indicated that responding to the online questionnaire in English language was either 'easy' (n = 244, 21%), 'rather easy' (n = 644, 55%), or 'not as easy as if the questionnaire had been in my mother tongue' (n = 216, 19%), with only a minority of students reporting that it was 'somewhat difficult' (n = 63, 5%) or 'very difficult' (n = 3, 0%). Table 1 depicts students' eating habits (frequencies) for 12 food items for the whole sample (N = 1,111). Cake/cookies, snacks and fast food/canned food had very similar distributions, whereas sweets and lemonade/soft drinks had more distinct distributions. All these food groups had very low percentages of consumption for the 'several times per day' or 'daily' categories. Only sweets had high percentages of intake for 'several times a week' (41.5%), whereas lemonade/soft drinks had the highest levels (21.7%) of 'never' being consumed compared to all the other above mentioned food groups. Fresh fruits and raw vegetables had also similar distributions, with very low percentages of 'never' being consumed. Cooked vegetables were more often consumed 'several times a week' compared to fresh fruit and raw vegetables which were more often consumed on a 'daily' and 'several times per day' basis. Meat and fish intake differed in their distribution, with meat consumed often 'daily' or 'several times a week', and fish mostly consumed 'several times a week' and '1-4 times a month'. Dairy products were mostly consumed 'several times a day' or 'daily', whereas cereal/cereal products had a high 'daily' consumption. In addition, dairy products had the highest consumption for 'several times per day' compared to all other food groups (40.1%). Table 2 describes the frequencies of adherence to dietary guidelines for the different food groups (12 items, and a question on number of daily servings of fruit/vegetables), for the whole sample (N = 1,111), as well as for 323 male and 781 female students (N = 1,104). Food items were grouped according to their similarities for dietary guidelines. For the whole sample, we observed high percentages of adherence to guidelines for cake/ cookies (84.8%), snacks (87.9%), fast food/canned food (89.0%), lemonade/soft drinks (77.5%) and dairy/dairy products (77.2%). Sweets, fruit/vegetables servings/day, fresh fruit, salads/raw vegetables and cereal/cereal products also had relatively high percentages of guidelines adherence but not cooked vegetables (28.6%). Meat/sausage products and fish/seafood intake exhibited low levels of compliance with the guidelines, with meat/sausage products having lower adherence than fish/seafood and also the lowest adherence (23.6%) compared to all the food groups studied.
Eating Habits of University Students in Finland
Adherence to Dietary Guidelines: Whole Sample and by Gender
When men and women were analyzed separately, there were differences in guidelines adherence across many food groups. The associations were adjusted for BMI and age. Men showed significantly higher levels of compliance for sweets and lemonade/ soft drinks, but lower adherence for fast food/canned food. No significant gender differences were observed for cake/cookies and snacks. For fruits and vegetables, women had significantly higher adherence for all of the food groups (p ≤ 0.001). Women had significantly higher levels of compliance with guidelines for meat/sausage products but not for fish/seafood. In addition, women had significantly higher guidelines adherence for cereal/ cereal products. There were no gender differences in adherence levels for dairy/dairy products.
Is Adherence to Dietary Guidelines Associated with Importance of Healthy Eating for Whole Sample and
by Gender? Table 3 shows the associations between eating habits and the importance of eating healthy for the whole sample (N = 1,111), adjusted for BMI and age. Most students felt it is important to eat healthy (78.8%). Across the sample, all food groups were strongly and significantly associated with the importance of eating healthy, with the exception of cake/cookies and sweets. Table 4 illustrates the associations between eating habits and the importance of eating healthy by gender (N = 1,104 participants). The associations remained significant for both genders for many food groups (fruit/vegetable servings/day, salads/raw vegetables, fresh fruit, cooked vegetables, dairy/dairy products, fast food/canned food, lemonade/soft drinks, and fish/seafood). However, there were also gender differences, where cereal/cereal products, snacks, meat/sausage products and sweets remained statistically significant for women but not for men. All associations were adjusted for BMI and age. 
Several times per day Daily Several times per week 1-4 times per month Never
n (%) n (%) n (%) n (%) n (%)
DISCUSSION
The purpose of the current study was to assess eating habits, dietary guidelines adherence rates, and the associations between importance of eating healthy and dietary guidelines adherence among undergraduate first, second and third year male and female college students in Finland. To the best of our knowledge, such an in depth nutrition and diet inquiry among Finnish university students is a welcome addition to a seemingly thin existing evidence base.
In the current study, we found high levels of dietary adherence (> 70%) for most of the 'unhealthy food' (cake/cookies, snacks, fast food/canned food and lemonade/soft drinks) and moderate adherence for most of the 'healthy food' (> 50%) ( (N = 1,111) products, fruit/vegetables servings/day, fresh fruit, salads/raw vegetables, and cereal/cereal products). Fish/seafood, meat/ sausage products and cooked vegetables showed levels < 50% for adherence to the guidelines. Women showed better adherence for meat/sausage products, fast food/canned food and for most of the 'healthy food' but not for sweets, lemonade/soft drinks and fish/seafood. Most students considered it important to eat healthy. Importance of eating healthy was significantly associated with adherence for all food groups except for sweets and cake/cookies. These associations remained significant for women but some of them not for men (cereal/cereal products, snacks and sweets).
Our results show an overall high adherence for 'unhealthy food' items and a lower but still high adherence for 'healthy food' items. However, meat/sausage products and fish/seafood products, as well as cooked vegetables had low adherence levels and this might be due to the local cultural/culinary habits that can be often very hard to change. The fast food culture has become rather strongly rooted in Finland, which can be considered one underlying important factor for the general overweight and obesity problem of the population. Based on the results of the most recent university student mail/electronic survey implemented in 2012, 41% of male and 23% of female students reported a BMI exceeding 25 (i.e. overweight/obese) (27) .
When compared to students from other countries, some of our adherence findings (e.g. dairy/dairy products) agree with findings in Spain where there was a high percentage of university students who followed the recommendations of the new Nutritional Pyramid of the Spanish Nutrition Society (SEN) regarding intake of milk and dairy products (13) . Conversely, some of our findings contrasted with the Spanish ones. In some instances our Finnish adherence levels were low while the Spanish levels were higher -e.g. meat and fish intake where these two food groups exhibited the lowest adherence amongst the Finns, while in Spain, a high percentage of the students followed the SEN meat and fish intake recommendations (13) . Yet in other instances, our Finnish adherence levels were high compared to lower Spanish levels -e.g. fresh fruit, salads/raw vegetables and cereal/cereal products had relatively high adherence amongst the Finns, but not high levels of SEN adherence in Spain for cereals, vegetables, fruits, and legumes (13) . In addition, while about 89% of the Finns adhered to guidelines of fast food/canned food, in Spain, fast food is taken, on average, once a week despite the recommended sporadic monthly intakes (13) .
In terms of individual food groups, our cereal/cereal products adherence rate (54.9%) was in agreement with undergraduate students in Nigeria where 60% of the students consumed the recommended minimum number of cereal servings (32) . Our number of fruit/vegetables servings/day adherence rate (55.9%) compares favourably with Saudi Arabia (only 22% of students consumed ≥ 5 servings a day) (33), the USA (only 8.5% of students reported eating ≥ 5 servings of fruits and vegetables daily) (18) , and Malaysia (only 19% of university students consumed vegetables more than three times a week) (4). Likewise, our Finnish fresh fruit adherence rate (51.9%) was favourable compared to the percentages of university students who reported high consumption of fresh fruit (several times a day/daily) in Germany (41.4%), Denmark (41.7%), Poland (35.0%), and Bulgaria (49.6%) (28) . Even in terms of the food groups that exhibited some of the lowest adherence levels across our sample e.g. fish (41.0%), the Finish adherence level was still higher than the percentages of university students who reported high consumption of fish of at least several times per week (several times a day/daily/several times a week) in Germany (26.6%), Denmark (34.9%), Poland (29.2%), and Bulgaria (38.1%) (28) . Although the adherence rates for several food groups were encouraging, the space for betterment of the observed Finnish adherence rates still remains, particularly for the food groups with lower adherence: meat/sausage products adherence (23.6%) and fish/seafood. This suggested the need for health authorities and educators to work together in order to tailor nutritional education, prevention and intervention programmes targeting these specific food groups. The observed gender differences are, to an extent, in agreement with a study on young adult Finn men where there was a high consumption of fast food and low consumption of fruit and vegetables. However, in this sample only men were studied (34) . Gender differences for the achieved dietary recommendations underline the importance of targeting strategies to improve dietary habits while taking gender into consideration. Our findings also agree with similar gender specific dietary trends observed among Nigerian university students, where more females (42%) than males (35%) achieved the recommendations for meat consumption, consumed adequate quantities of fruits and vegetables (females 40%, males 20%), and consumed milk and milk substitutes (females 25%, males 10%) (32) . In agreement, in Greece, female students had higher scores for healthy eating (35) . Nevertheless, in Hong Kong, students' scores on the nutritional habits did not differ significantly by gender (9) .
In our study, for most food groups, importance of eating healthy was positively associated with adherence to dietary guidelines. These results seem encouraging for public health, since they suggest that these Finnish students put into action (adherence to guidelines) what they believed as important (eating healthy). The lack of association between importance of eating healthy and adherence to dietary guidelines for sweets and cake/cookies might be due to the fact that often people consume food that feels 'attractive' or 'comforting' while being aware of the possible negative effects. Not many published studies seem to have examined and mobilized the notion of the individual's subjective perception of eating healthy and/or associations with food intake habits. Rather, research has more traditionally focused on e.g. the discipline the student was studying (as proxy for presumed good nutritional knowledge e.g., nutrition students, medical and nursing students), or whether students had sufficient knowledge regarding good dietary habits but failed to apply this knowledge into practice resulting in poor eating habits, although they were generally aware of the negative consequences of such habits (36) (37) (38) . Future research might address the notion of subjective perception of eating healthy, what it entails, and how it affects individuals' eating habits and food intake.
A related point is the gender differences in the relationships between importance of eating healthy and dietary guidelines adherence, as we found gender differences for sweets and snacks, meat/sausage products and cereal/cereal products. Hence studies of nutritional education, prevention and intervention efforts should note such food groups and gender differences in the planning stage. However, in many of the food items, no gender differences were observed, suggesting also an overall attitude of compliance with recommendations in relation to the importance of eating healthy.
This study has some limitations. The response rate was not very high and this could have affected the results as we are unable to extrapolate any inferences about non-responders. However, students from all disciplines responded and therefore there does not seem to be a preference in responding based on education. Self-reports may be subject to sociability and social desirability and we did not employ objective methods of food consumption measurement. Participants who intentionally or unintentionally distorted their responses may represent a source of bias. We assessed serving sizes only for fruits and vegetables but did not assess serving sizes for the other food groups. We did not conduct test-retest reliability. Given the respondent burden and that it was a general health survey, we did not assess personal determinants such as knowledge, beliefs, perceptions, self-efficacy as well as factors related to social and physical environment that affect eating habits. We examined only one university in Finland and hence generalizations should be cautious. Future research should consider such limitations. Despite these limitations, the current research has much strengths. For data collection, our sample comprised students enrolled from across 7 different faculties and scientific disciplines. Females were overrepresented in the sample than males (a reality at higher education institutions across the globe), hence we analyzed the relationships for the whole sample and by gender to avoid any confounding effects of gender. For the analysis, we used the WHO dietary guidelines that are appropriate for Finland. Recommendations for Nordic countries as well as the recent Baltic sea diet do exist (39, 40) but they differ from the WHO recommendations only in terms of food items within food groups (e.g. fruit and vegetables found in Nordic countries are different than the ones recommended by the Mediterranean diet) but not in terms of portions and frequency. Hence we used the WHO dietary guidelines for better comparability with other studies. There were very little missing values in the students' responses (most students answered all the food frequency questions) thus avoiding any potential effects that any missing values could have on the observed estimates of adherence and on the associations that were securitized. We are not aware of any previous studies in Finland on university students' eating habits, diet quality and dietary guidelines adherence that undertook such tasks.
CONCLUSION
To our knowledge, this could be the first study on dietary habits, guidelines adherence and its association with importance of eating healthy among Finnish university students. The results show a high adherence for 'unhealthy food' groups, moderate adherence for healthier food groups and also accordance between regarding eating healthy as important and actually eating healthy. However, there are still improvements to be considered for specific food groups, especially meat and fish consumption. In addition, gender differences related to adherence to recommendations as well as to the associations between eating healthy and recommendations suggest considering gender as an important factor when implementing public health strategies.
